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Introduction

Radicactive waste materials arising from the operztion of atomic
energy installations at Oak Ridge are collected, trezted, and disposed
of according to their physical states.

Solid wastes are buried in a Conesauga shale formation. This shale
has 2 marked ability to fix radioactive materials by an ion excharnge
mechanism.

Liquid wastes which contzin long-lived fission products are confined
in storage tanks or are releesed to trenches located in the Consszuge
shale formztion. Low level liguid westes are discharged, afier prelimi-
nary treatment, to the surface strea-s.

£ir thet may become contzminated by radiocactive materials is exhausted
to the atmosphere from several tall stazcks after trestment by mearns of
filters, scrubbers, and/or precipitators.

This report presents datz on the envirommental levels of rediocactiv-
ity for the Oak Ridge Aree and compares the deta with estzablished maximam
permissible concentrations.

Air Monitoring

. tmospheric¢ contamination by long-lived fission products and by fall-
out occurring in the general environment of East Tennessee is monitored
by two systems of monitoring stations. One system comsists of eight sta-
" tions which encircle the plant area (Fig. 1) and provide dztaz for evalu-
ating the impact of all Oak Ridge Operations on the irmediate environment.
A second system consists of seven stations encireling the Oak Ridge Area
at distances of from 12 to 75 miles (Fig. 2). This system provides deta
to aid in evaluating local conditions and to assist in determining the
spread or dispersal of contamination should a major imcidenmt occur. Sam-
pling for radioactive particulates is carried out by passing air ccatin-
uously through a filter paper. Airborne radiocactive iodine is monitored
in the immediate environment of the plant areas by passing air tkrczgh =
cartridge contazining activated charcozl. Datz collecied are accum:ilated
and tebuleted in average pc/cc of air sampled.

Atmospﬁeric contamination by alpha-emitting materials, interprested
as uranium, is determined by teking continuous zir samples at three loca-
tions on a five-mile radius from the Ozk Ridge Gaseous Diffusion Piznt

(Fig. 3).

Milk Monitoring

Rew milk is monitored for *31I ani 2°Sr by the collection ani zr=zlysis
of samples from twelve sampling stations located within 2 radius cof S0
miles of ORNL. Samples are collected weekly =zt each of eight staticzs
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SAMPLING POINTS OF OUTSIDE VIS ~e OZ5DP
. AIR
) v Sempling lLocation - Five ¥ilies fro= Plent

Figure 3




' gauging operations are carried on continuously to obtzin dilwtion factors

located on the fringe of the Ozk Ridge Area. Four stations, located more
remotely with respect to Oak Ridge Operations, are sampled at a rate of

one station each week. The purpose of the milk sampling program is two-

fold: first, samples collected in the immediate vicinity of the Oak ;
Ridge Area provide data by which one may evaluate possible exposure to

- the neighboring population resulting from waste releasses from Oak Ridge

Operations; second, samples collected at the more remote stations provide
background data which are essential in establishing the proper index for
the evaluation of data obtained  from local samples.

Water Monitoring

Large volume, low level liquid wasies originatizg st Ozk Ridge
Ketionel Leboratory zre discharged, after some prelirirnery treatment, in-
to the Tennessee River system by way of White Oak Creek and the Clinch
River. Liguid wastes originating at the Oak Ridge Gzseous Diffusion Plant
and the Y-12 Plant are discharged to Poplar Creek ani thence to the Clinch
River. Releases are controlled so that resulting averzge comcentrations
in the Clinch River comply with the maximum permissible levels for popu-
lations in the neighborhood of a controlled area as specified by AEC Manual,
Chepter 0524. The concentration of radioactivity lezving White QOak Creek
is measured and concentration values for the Clinch River are calculated
on the basis of the dilution provided by the river.

Radiocactive liguid wastes are sempled at a number of locations as
shown in Figs. 4'and 5. Samples are taken at a number of locztions in
the Clinch River, beginning at a point above the entry of wastes into
the river and ending at Center's Ferry neer Kingston, Tennessee. Stream

for calculating the probable concentrations of wastes in the Tiver.

Semples are analyzed for the long-lived beta emitiers, for uranium,
and for the transuranic alpha emitters.

Analyses are made of the effluent for the long-lived radionuclides
only, since cooling time and hold-up time in the waste effluent system is
such that short-lived radionuclides are normally not tresent. The con-
centrations of those isotopes present in significant szmcunis =re determined
by enalysis. A weighted average meximum permissible cozzentrztion for
weter, (MPC )w: for the mixture of radionuclides is calculzted@ on the basis
of the isotopic distribution using the MPC values of each isociope es
specified by AEC Manual, Chapter 0524.1 The average concentrztions of
gross beta activity in the Clinch River are compared to the czleulated
(MPC),, values.

1AEC Menuel, Chapter 052k, Appendix, Annex 1, Table II.
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The concentration of uranium is comparei with <zs specific (MpC )._.
value for uranium.

Gamma Measurements

External gammz radietion levels are mezszurei z=ozthly et a2 number of
locations in the Oak Ridge Area. Measurements zres <zren with a Geiger-
Miller tube at a distance of three feet sbove tze grcund, and the results
are tabulated in terms of mR/hr. :

Discussion of Date

Data on the envirommental levels of rz3: k
of 1964 in the Oak Ridge and surrounding zrssz: zr=
through Table IX.

22Tivitr for the last half
Trz=sented in Table I

2

The average air contamination levels for
shown by the continuous air monitoring filter Zocr the Immediate and
remote environs of the plants, were 0.39% axd $..£%, respectively, -of the
meximum permissible concentration for populziionz Ix <he neighborhood of
e controlled area. These values are epprcxizetelyr 3% Zower than those
of the first half of 1964 and are no higher <zz= <zs zveraze of those
measured in other areas of the United States zni rezorted =y the U.S.
Pu'bln.c Health Service Radiation Surveillarce ILizTwerz Z2r i-ze period
July through October, 196k.

ss Tteste eactivity, as

C) =.)l (1)

\

The average concentration of 2T in air iz ike IzmedZate environs
of the plants was 0.018 x 10-i2 pue/ce (Tatle _.L) -:.:;: iz approximately
0.018% of the maximum permissible concentraticn Zexr seoxtetions in the
nelghborhood of a controlled area.

The average airborne alpha activity irn <ze ezvirozs of the ORGDP,
five miles from ORGDP, was T. 5% of the maxir:z per=issitle concen'm'at:.on
for populations in the neighborhood of a cor.:r:’_’_:: zxag.

The average concentration of 23I.in rzw =1 = <he immediate and
remote environs of the Osk Ridge Ares were 7.l z2.7 =2z=2 .k pc/l re-
spectively. These values fall within the 1izi<sz I Z=Z Renge I if one
assumes the aversge intake per individuel =<¢c o= I lizsr cf milk per
day. The maximum concentration observed in sxy oxz =IZ% sample was T2
pc/l This was observed in the immediate er.-r..:':r.s cZ <he corntrolled arez
and was associated with thé release of approxi=sielr 2230 millicuries of
1317 from the plant stacks during a period of zzme wsex.

The average concentrations of °°Sr in rew =i1% =z lected in the
immediate and remote environs of the controllsi zrsz were 20 pe/l and
19 pc/l, respectively. These values approzcz <zs Zcw=r limit of FRC
Range II for transient rates of daily intaxe 22 ¥°2= ==
to the average of suitable samples of an expcszsi poriiszion.




The calculated average concentration of radiocactivity in the Ciinch
River at Mile 20.8, the point of entry of most of the wastes, and the mea-
sured average concentration at Mile k.5, near Kingston, Tennessee, were
3.1 x 10-® pe/ml and 2.0 x 10-® pe/ml, respectively.  These values are
0.65% and 0.80% of the weighted average meximum permissible concentrations
(MpC )W. The average concentration of transuranic alphz emitters in the
Ciinch River at Mile 20.8 was 0.86 x 10-!? pe/ml which is < 0.001% of the
weighted average (MPC),, value.

The average activity of na'bural uranium materiels in the Clinch River,
reflecting the effects of all Oak Ridge plants, wes < 0.01% of the (MpC)_
for uranium.

The average external gemme radiation measured in the town of Ozk
Ridge and at the perimeter of the Ozk Ridge Area averaged 0.013 mR/hr.

Conclusion

Comprehensive surveillance of the radiocactivity in the Oak Ridge
environs indicated that a large part of the radiocactivity detected con-
tinues to be the result of fall-out from previous wezpons testing. While
some low level radicactivity is being relezsed to the environment-in <he
form of gaseous and liquid.wastes from plant operatioms, the resulting
concentrations in both the atmosphe*e and surface streams of the Ozk Risge
environment are well below-established maximum permissible concentrations
and daily intake guides for- the nelgh’bor:.ng po*oula.ulon.
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TABLE I
CONTINUOUS ATR MONTTORING DATA

Long-Lived Gross Beta Activity of
Particulates in Air

July - December, 196k

‘Station L oeatton Number of Units of 10-*2 pc/ce %
Number Ity Semples Taken [Meximum®|Minimum®|Averzzs| (MPC):.C
Perimeter Stations
HP-31 Kerr Hollow Gate 26 9.9 1.4 3.6 0.36
HP-32 Midway Gaie 26 18 0.96 5.3 0.53
HP-33 Gallsher Gete 26 9.7 0.18 3.1 0.31
HP-34 White Ozk Dam ' 26 8.7 1.3 3.5 0.35
HP-35 Blair Gete . 26 1k 1.2 L.z 0.42
EP-36 Turnpike Gzte ... 1864 13 1.1 k.3 0.3
" HP-37 Hickory Creek Bend - 26 . 11 1.2 3.7 0.37
- HP-38 East of EGCR . .23 12 1.5 3.5 0.35
:Average . ’ 12 1.1 3.9 0.39
Remote Stations
HP-51 Norris Dam 26 15 1.4 L.5 0.k5
HP-52 Loudoun Dem _ 25 16 0.k1 k.7 0.kT
HP-53 Douglas Dan 26 18 1.3 5.0 0.50
HP-54 Cherokee Dan 26 - iT 0.76 5.3 0.5
HP-55 Wetts Ber Dexm 26 16 1.1 L.s 0.5
HP-56 Great Fell: Dam 26 11 c.61 3.8 G.38
HP.57 Dale Hellow Dam 26 13 0.85 L3 c.21
° Average - 15 0.92 L.6 0.L156

aMe.ximum weekly averzge concentration.

bMininrum weekly averezge concentration.

¢(MPC), is taken to be 10-1° pe/ec as specified in AEC Menual, Chapier 324,

Appendix, Annex 1, Tztle IT.
a

’

daily average concentrations were 22 x 10-'2 pe/ce and 0.3 x 10-1% pz/ze,

respectively.

Samples ‘collected on dsily schedule beginning 5/7/62. Meximum apd —fxi—am



AS MEASURED BY THE PERIMETER LTR MOKTTORING STATIONS

TABTE IT

13
CONCENTRATION OF ""JI IN ATR

July - December, 196L

Units of 1072 pc/ce %
Number of Samples Mexs ¥4 nimum® Average (MPC )a'b
208 < 0.010 0.018 C.018

0.32

"Minimum detectable emount of 1837 is 20 d/m.
sampling rate used

P(yec )a is taken to be 1 x 10-1°
Chapter 0524, Appendix, Annex 1,

At the average
> this corresponds to epproximately O.
pe/ce. In averaging, one-half of this value,
all samples showing a total amouns

C10 x 10712
10 d/m, is used for
of *3T less than 20 &/m.

ne/ce as specified in AEC Manual, '

Table IT.
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TARLE IV
CONCENTRATION OF “S-T I RAW MITX

July - Decembzr, 155k

pe/1
Locetion
¥zximum | Mindmume Average
Tmmediate Environs T2 <10 7.0
Remocte Environs 22 < 10 5.4

*¥linimm detectable concertretion of 3T is 10 pe/l.
In averaging, one-Half of tais velue, 5 pe/l, was

. used for all samples showinz = concentration less
than 10 pe/1.

v Stade o 20 T MNP PN IR e S o SR P Tl R S
- CEL ey PR, ORI o Py it o e SR M A ALY S At P ZER S ee T o L Tl




TARLE V
CONCENTRATION OF 90SR TN RaW MITX

July - December, 196k

. pc/l.
Location
Meximom |Minimuom* Average
Irmediate Environs 78 < 2.0 220
Remote Environs 58 < 2.0 *3

*Minimum detectable concentretion of °°Sr in mi1k is
2 pc/l.. In aversging, oné-half of this velue, 1 pc/1,

wes used for all samples showing a concentration less
then 2 pe/1.




15

TABLE VI

CALCULATED AVERAGE CONCENTRATION OF RADIOACTIVITY
IN THE CLINCE RIVER AT MILE 20.8

July - December, 196L

. o -7
Number of Units of 10~7 pe/ml %o (20)
Semples Taken 2 b o= w
Meximum Minimum Average
183 T - a3 - 0.10 0.31 0.65

aMaximum ‘weekly average.

bl\ﬁ_nimzm weekly average.
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